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ABSTRACT

The Kerr effect in gases and sapours is an important source of information about
polarizabilities and hyperpolarizat ilities, which describe the change in the electronic
charge distribution of a molecule induced by an external electric field. Significant
improvements made to the apparatus used to measure the temperature dependence of the
Kerr effect, that increased the signa -to-noise ratio and the range of species that could be
successfully investigated, are described in this thesis.

Kerr effect measurements were performed on ammonia, methylamine,
dimethylamine, trimethylamine, methylacetylene, dimethylacetylene, bromomethane,
dibromomethane, tribromomethar e, tetrabromomethane, 1,2-difluorobenzene, 1,3-
difluorobenzene, 1,4-difluorotenzene, 1,2,3,5-tetrafluorobenzene, 1,2.4,5-
tetrafluorobenzene, pyridine and flt oroethane. Rayleigh light-scattering measurements
were performed on 1,2-difluorobenzene and 1,3-difluorobenzene. The results from
these studies were combined with other data to determine the polarizabilities, static
polarizability anisotropies and the Kerr first and second hyperpolarizabilities of the
molecules of interest. A procedure combining experiment and theory to obtain the
polarizabilities of species with C; symmetry in their equilibrium conformations is also
described. The results are discussed in terms of the structures of the molecules, and the

effects of atomic and functional-gro 1p substitution on the above properties are examined

in detail.
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